Abstract: This paper presents a dSPACE-1104 based real-time simulation and experiment platform for switched reluctance motor , meanwhile a demo experiment with MATLAB/Simulink diagram and it's results are given.
IFNTRODUCTION
As a new type of electrical drive, switched reluctance motor (SRM) drives are finding extensive applications in industrial fields due to simple and robust structure, low rotor inertia, high power ratio per unit volume, reliability and low cost. SRM is a promising device for the replacement of the DC motor or induction motor. The constructions and operating principles are well documented [1] . The performance of an SRM drive can be customized to suit several applications through appropriate control. The literature suggests that SRM drives have been found to be suitable for automotive applications, household goods, electric vehicles (EVs) and hybrid electric vehicles (HEVs), compressors, etc.
Operation of SRM requires a complicated control system. Generally, computers or microprocessors are used for the control system for reducing hardware cost and to avoid the need for designing complicated hardware circuits. In the past, speed of computers and microprocessors were low, and could not provide a high frequency operation environment for the machine. In the past few years, performance of digital signal processors (DSPs) has been much improved and the cost much lowered. DSPs have been commonly used in the market. Because of their high speed, they can operate in high frequency. Nowadays, switched reluctance motor controllers are often based on DSPs for providing better performance. Soft-switching techniques are suitable for high frequency operation. Applying these techniques in SRM drives to improve efficiency is a great concern [2] .
Currently the researches in SRM drives are focused on torque ripple minimization, and elimination of position sensors. All these rely on relatively complicated control algorithms. Generally, when a new idea of algorithm come up, it will be firstly simulated and adjusted in MATLAB [3] , then translated or encoded into the microprocessor to implement. The progress is inconvenient, and the distortion is possibly introduced. During the simulation progress, the SR Motor is often described as a linear or nonlinear model. Although the simulation results are perfect, when they applied to the physical motor, unimaginable phenomena occurs. Table 2 . When negative startup, the level of (® and 9) determine the phases to be energized, as shown in Table 3 .
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Fig4 Position Signals and each Phase Inductance Terminal 7 to 12 are power and signal ends for rotor position sensor. When a certain phase is energized, the rotor pole will stop at the aligned position for this phase (defining 30°), then the levels for the signal ends are measured. Fig.4 shows the levels for terminal 8, 9, 10 and 11 when the rotor at different position, and the approximate curves for phase inductance LA As analysis of the position signals in Fig.4 , we can get that when positive rotation the falling edge of 9) corresponds to the angle ofB-11.25°, the rising edge of 9) corresponds to the angle of D-11.25°, the falling edge of ® corresponds to the angle ofA-11.25°, and the rising edge of (S) corresponds to the angle of C-11.25°. Hence we take the edges of these two signals as the reference point for angle calculation to control their corresponding phase. The IGBT will switch on at 00n+11.25 degrees after the reference, then turn off when OD pass. Calculation of the angles bases on the integration of real time speed in timer interrupt service program.
When negative rotation, the falling edge of tOcorresponds to the angle of B-11.25°, the rising edge of (O corresponds to the angle of D-1.25°, the rising edge of 0 corresponds to the angle ofA-11.25°, and the falling edge of Ocorresponds to the angle of C-11.25'. Hence we take the edges of (0 and 0 as the reference point for angle calculation to control their corresponding phase. Fig.6 shows the real-time simulation blocks for positive rotation. In the following section, we take phase A as the example to explains the principle. As shown in Fig.7 , the falling edge ofthe position signal (® corresponds to the angle ofA-11.25°, the control cycle is possible to divide into three sections according to this for a beginning.
(1)Within the angle from -11.25°to OON the timer interrupt service routine computes the time when to turn on the switches. The falling edge of the position signal S) pass through the S-R trigger [7] MySRal to set the 'ONcal' flag, then accumulates the product ofthe instantaneous speed and the timer interrupt interval. When the accumulated amount reaches OoN+11.25', the interrupt routine outputs a 'ONclr' signal into S-R trigger MySRal to reset the flag of 'ONcal', at the same time, the output 'OFFset' pass through S-R trigger MySRa2 to turn on phase A and set the 'OFFcal' flag.
(2) Within the angle from OoNto OOFF, the timer interrupt service routine computes the time when to turn off the switches. Since the 'OFFcal' flag is true, when the amount for the accumulation of the product of the instantaneous speed and the timer interrupt interval exceed the value of OD, the interrupt routine outputs a 'OFFclr' signal into S-R trigger MySRa2 to turn off phase A and clear the 'OFFcal' flag. 
